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ABSTRACT 

Introduction: 

Palliation of patients with advanced and irresectable malignancies causing gastric outlet 

obstruction (GOO) with the endoscopic placement of a self-expanding metal stent (SEMS) has 

become standard. Internationally, technical success rates are high. This study reviewed 

endoscopic stent placement for malignant GOO compared to other international high-volume 

endoscopy units, looking into local success rates, pathology, and patient demographics. 

Methods: 

A retrospective review of patients presenting to the Groote Schuur Hospital Upper 

Gastrointestinal Unit with irresectable malignant GOO between 1 March 2018 and 31 August 

2021 was performed, evaluating demographics, technical success, pathology, and immediate 

and late stent complications. 

Results: 

One hundred and fourteen patients, 44 (38.6%) female and 70 (61.4%) male, were referred for 

palliative stenting of malignant GOO; distal obstructive gastric cancer (74.6%) and obstructing 

pancreatic malignancies (14.9%) being the two most frequent indications. Median age was 

63.5years (IQR: 53.25-70) with 48.2% having at least one comorbidity and 48.3% performance 

scores of 3 or 4. The majority (96; 85.7%) required only one stent, 15 patients (13.4%) had a 

second stent placed, and one patient required four stents. In total, 132 stent insertion attempts 

were undertaken. With primary placement, three technical failures were experienced. One stent 

was initially incorrectly placed but immediately correctly repositioned, while two failed 

insertions were referred for surgical gastrojejunostomy, equating to a technical success rate of 

97.4%.Four immediate stent insertion related complications occurred (3.1%), two related to 

sedation, one stent placed too distally requiring repositioning and an oesophagogastric junction 

perforation with procedural death. Fifteen late-stent complications occurred with thirteen stent 

blockages due to tumour in-growth (10%), one stent fracture and one stent with poor radial 

expansion. The stent blockages occurred between 3 to 548 days after placement (median 107 

days, IQR: 80 – 275 days). Salvage stenting was 100% successful in the 14 cases with late stent 

complications that required re-stenting. 

Conclusion: 

Technical insertion success rates of primary and salvage duodenal stenting for malignant GOO 

are on par with international high-volume units. The leading pathology locally is gastric 

adenocarcinoma, with palliative stenting remaining a feasible and accessible option. 
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Introduction 

Most gastric outlet obstruction (GOO) cases (50-80%) presenting to endoscopy units today are 

due to malignant obstruction.1 While gastric and pancreatic malignancies are the most common 

causes of malignant GOO, lymphomas, duodenal, biliary tract, ampullary and metastatic 

malignancies may all cause GOO.2 Although the overall incidence of gastric cancer appears to 

be declining in the western hemisphere, the proportion it now contributes to the aetiology of 

GOO has increased since benign peptic ulcer disease (PUD) as primary aetiology has markedly 

decreased.3 

For patients with irresectable malignant disease and a short life expectancy, placement of a 

permanent self-expanding metal stent (SEMS) via endoscopy with fluoroscopic guidance is 

safe, effective, and now well established as the gold standard. The goal of stent placement is to 

relieve the obstructive symptoms and to improve early oral intake, thereby improving quality 

of life and avoiding the potential associated morbidity of surgery and anaesthesia.4 Compared 

to surgical gastrojejunostomy, endoscopic stenting has an earlier return to oral intake and a 

shorter hospital stay.5 While the cost of these stents can be considerable, the endoscopic 

placement of a gastroduodenal stent is comprehensively more cost effective when compared to 

surgery. This is mainly due to reduced post-procedural length of hospital stay and avoiding 

post-operative intensive care unit (ICU) admissions. In addition, patients with recurrent 

obstructions due to disease progression may benefit from salvage endoscopic stenting, with 

similar benefits.6 Generally, technical success rates are high and refer to the successful 

endoscopic placement and deployment of the stent across the stricture or obstruction. A 

complicated or significantly altered anatomy with acute angulation or severe stenosis may 

contribute to technical failure of guidewire passage through the stricture or stent deployment 

across the obstruction. Technical success in duodenal strictures can be more complicated than 

distal gastric obstructions, owing to the curved configuration of the duodenum, as well as loop 

formation of the stent delivery system in a large, distended stomach.7 In addition, due to late 

presentation, atonic, chronically distended and elongated stomachs filled with residual food 

have the added difficulties of poor visibility and challenges in reaching the area of obstruction.8 

Early complications related to the endoscopic procedure include bleeding, abdominal pain, 

perforation, or incorrect positioning of the stent. As most stents are placed under conscious 

sedation, in the background of GOO aspiration remains a constant concern. Late complications 
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are invariably due to tumour overgrowth within the stent and rarely due to delayed stent 

migration.4 There is currently insufficient evidence regarding the preferential placement of a 

partially covered, covered, or uncovered stent.9,10 The benefits of partially or fully covered 

stents are potentially longer patency rates due to minimal tumour ingrowth. However, their 

migration rates are considerably higher than uncovered stents.11 Secondary salvage stent 

placement for primary stent tumour ingrowth fortunately also has high technical and clinical 

success rates.12,13 

 

The Groote Schuur Hospital Upper Gastrointestinal Unit is referred significant numbers of both 

benign and malignant GOO from a wide referral catchment area. This study reviewed stent 

placement for malignant GOO in our unit: the indications, immediate technical success, and 

the detection and subsequent management of early and late complications were investigated.  

 

Methods 

Study design & data source 

A single center retrospective review of patients presenting to a tertiary hospital endoscopy unit 

with malignant gastric outlet obstruction requiring palliative stent placement was performed. 

The study was approved by the Human Research Ethics Committee of the University of Cape 

Town (HREC 218/2021). Data were extracted from an existing Upper Gastrointestinal Surgery 

Registry (HREC R031/2015).  

 

Patients 

All patients presenting to Groote Schuur Hospital with clinical features of GOO and requiring 

palliative endoscopic stenting of the upper gastrointestinal tract between 1 March 2018 and 31 

August 2021 were evaluated for potential inclusion. GOO was defined as a mechanical 

obstruction with an inability to pass a standard gastroscope through the stricture, with clinical 

symptoms of GOO. Only patients with confirmed irresectable malignant strictures of the 

antrum, pylorus or duodenum were included in the study. Histological confirmation of 

malignancy was required before referral for stenting, with results accessed online via the 

National Health Laboratory Service (NHLS). Irresectability was determined by metastatic 

disease or local ingrowth visible on cross-sectional imaging by computerised tomography 

(CT). In addition, a performance status precluding any surgical intervention or oncological 

therapy with the patients only amenable to endoscopic stenting also allowed for inclusion. 
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Stents placed for benign indications or malignant proximal gastro-oesophageal obstructions 

were excluded. 

 

Outcomes 

The primary aim of this study was to determine the technical success of endoscopic stenting of 

irresectable malignant GOO and to determine if local success rates are comparable to 

international high-volume endoscopy units. Furthermore, this study aimed to determine if there 

are any differences between low and middle-income (LMIC) and developed countries as 

regards pathology of irresectable malignant GOO in those presenting for palliative endoscopic 

stenting.  

 

Statistical analysis 

Data exploration and analysis were done using Stata (Version 13.1; Stata Corp, College station, 

Texas, USA). Descriptive statistics were used to characterise patient demographics, histology, 

technical success and complication rates. Parametric data were reported as means with standard 

deviation and range, and non-parametric data were reported as median with inter-quartile 

range. 

 

Results 

Patients 

During the study period of 40 months, a total of 660 upper gastrointestinal stents were placed 

for obstructive symptoms and evaluated for inclusion. Following exclusions due to endoscopic 

SEMS placements for proximal malignant upper gastrointestinal disease (489 oesophageal and 

oesophagogastric junction) and benign (39) indications, 132 stents were included for evaluation 

in this study. 

For malignant irresectable GOO, 114 patients required endoscopic stenting of the distal antrum, 

pylorus, or duodenum. Patients presented at a median age of 63.5 years (IQR: 53.25 – 70) with 

the majority being male (n=70, 61.4%). Approximately half of the patients (48.2%) presented 

with one or more comorbidities, while the remaining 59 (51.8%) were not known with any 

documented comorbidities (Table 1). A significant amount (48,3%) of patients had 

performance scores of either PS3 or PS4 (Table 2). Fifty-three (46.5%) patients admitted to 

substance use known to cause chronic irritation of the gastric mucosa, of which the most 

significant proportion were smokers, equating to 44.7% of this study population (Table 3). 
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Technical success of stent deployment 

Successful technical stent insertion was defined as correctly placing a stent endoscopically 

across the obstructing stricture at the first attempt, with no repositioning required and flow of 

contrast demonstrated through the stent into the distal lumen beyond the stricture. Within the 

cohort of 114 patients, a total of 132 endoscopic stent insertion attempts were undertaken. All 

stents placed for malignant GOO were uncovered. One hundred and eighteen stents were used 

during initial, primary placement. In four patients, a single stent was not deemed long enough 

to cover the length of the stricture adequately, necessitating a second overlapping stent 

placement during the primary procedure. Three technical failures were experienced during 

primary placement. One stent was initially incorrectly placed too distally, but then immediately 

correctly repositioned. In the other two patients, distal enteral access with a guidewire across 

the malignant stricture could not be achieved. The technical success of primary stent placement 

was therefore 97,4%. 

Most patients (85.7%) required only one stent placement; however, fourteen salvage stents 

were placed, and all were deployed successfully to lie within the previously placed primary 

stents (Table 4). 

 

Histopathology 

Most stents (74.6%) were placed for GOO caused by gastric malignancy, of which only five 

cases were not caused by histologically confirmed adenocarcinoma (Table 3). These included 

lymphoma, adeno-squamous cell carcinoma, neuroendocrine tumour and two cases where the 

pathologists could not definitively report invasive malignancy, but “at least high-grade 

dysplasia”. Both patients had obvious malignant tumours on endoscopy with additional 

imaging findings confirming an irresectable, metastatic malignant process. After discussion 

by the multidisciplinary team, it was agreed that these were likely adenocarcinoma, and were 

then treated as such. Pancreatic adenocarcinoma was the next most common, followed by 

duodenal and periampullary malignancies. Seven other malignancies not arising from the 

stomach, pancreas or duodenum necessitated duodenal stenting. They were represented by 

metastatic or locally invasive malignancies from the liver, gallbladder, colon, endometrium, 

testicles, and retroperitoneum (Table 5). 
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Complications 

Four (3.1%) immediate insertion-related complications included two patients with sedation-

related bradypnoea resulting in oxygen desaturation but successfully treated with 

pharmacologic sedation-reversal agents with rapid improvement and no further complications. 

There was one incorrect stent placement (the stent was placed too far distally but was 

successfully repositioned during the same procedure) and one oesophageal perforation with 

procedural death. This death occurred in an elderly frail patient, who may not have been fit for 

the procedure, but stent insertion was performed at the discretion of the attending endoscopist. 

After completion of duodenal stenting and on scope retraction, a distal oesophageal perforation 

was found to have been incurred at some point during the procedure. Before this perforation 

could be attended to, the patient had a cardiac arrest with an unsuccessful resuscitation. 

 

There were a further 15 late stent complications requiring repeat endoscopy. These included 

13 incidents of stent occlusion by tumour (three in the same patient who had recurrent tumour 

ingrowth requiring a total of four stents). All recurrent obstructions from tumour ingrowth were 

successfully treated with an additional salvage stent placement within the primary stent. In 

those 13 incidences where tumour occlusion of the stent required reintervention by salvage 

stent placement, the time from stent placement to stent occlusion by tumour ranged from 3 days 

to 548 days with a median time of 107 days (IQR: 80 – 275 days). Early occlusions were seen 

with a suspected soft necrotic tumour where the uncovered stent caused a “cheese-wire” effect 

through the tumour, while later occlusion was seen from genuine tumour ingrowth.   

There was one incident of the stent not opening sufficiently to allow for adequate gastric 

drainage, thus necessitating a second stent, and one incident of a late stent fracture with 

migration. This patient was completely asymptomatic, and the stent fracture with migration of 

a piece of stent was incidentally identified on CT. Despite this patient being initially 

asymptomatic at the time as regards recurrent GOO symptoms, she later returned with tumour 

ingrowth and GOO, requiring salvage stenting. 

 

Discussion 

The technical success rate of gastroduodenal stenting is high. In a pooled analysis of 

prospective literature, which included 1281 patients, Van Halsema et al. found it to be 97.3% 

(ranging between 89.1-100%), similar to our unit at 97.4%. Factors contributing to technical 

failure were largely found to be an inability to pass a guidewire across the malignant stricture, 
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insufficient deployment of the stent and migration of the stent during deployment.14 While 

endoscopic stents placed due to pancreatic tumours with duodenal obstruction tend to be more 

technically challenging,7 technical success is high, and the rate of re-intervention is low, given 

low rates of migration, good clinical success, and high patency rates, due to poor prognosis.15 

Given the local high burden of gastric malignancies, recurrent obstructions requiring re-

intervention did occur. In the past, all stents in this unit were placed by using a side-viewing 

scope due to limitations with scope channel diameter. In this cohort, all stents were placed 

using a forward-viewing scope with a wide therapeutic channel. A front-viewing scope has the 

advantages of being more comfortable to use for the endoscopist and significantly shorter 

procedure times. While there is no difference in the technical and clinical success rates, side-

viewing scopes may have a higher risk of perforation and bleeding.16  

 

While several primary malignancies can cause GOO, advanced, irresectable gastric and 

pancreatic malignancies are the most prevalent. Studies internationally from high income 

countries have found pancreatic malignancies to be the most frequent pathology, followed by 

gastric cancer.4,10,17 However, in this study, gastric adenocarcinoma dominated as the leading 

cause by nearly 75%. In the 2020 Global Cancer Statistics, Africa has the lowest incidence of 

gastric cancer worldwide. Similarly, the prevalence of pancreatic cancer is lower than in high-

income countries.18 Despite gastric cancer only accounting for 1.6% (male 2.1% and female 

1.1%)19 of all reported malignancies in South Africa, regrettably most will be surgically 

irresectable at primary presentation. Several African studies have confirmed this low overall 

incidence of gastric cancer; commonly, patients tend to present late with advanced disease and 

poor performance status.20 The reported combination of low socio-economic status with 

significant diagnostic delay and resultant detrimental effects on nutrition and subsequently 

performance status, are suspected to be similar contributing factors locally. The predominance 

of distal gastric adenocarcinoma with the antral / pyloric location of the tumour is a known risk 

factor for rapid occlusion and subsequent mortality.20 

 

Though in this unit we use uncovered stents in malignant GOO, there are currently many 

different SEMS available, that can broadly be divided into covered (CSEMS) and uncovered 

(UCSEMS) stents. In the American Society for Gastrointestinal Endoscopy (ASGE) Guideline 

of 2021, the panel found insufficient evidence in the literature to recommend one stent over the 

other.21 A large, randomized controlled trial by Yamao et al. of 366 patients compared the use 
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of a CSEMS vs USEMS and found no difference between immediate technical success, clinical 

success, adverse events, and overall patient survival.9 There was a significant difference 

regarding late stent complications, with a much higher rate of stent migration in the CSEMS 

group, but more tumour in-growth in the UCSEMS group. Since it is technically easier to place 

a salvage stent through a previous stent with tumour ingrowth than it would be to reposition or 

retrieve a migrated stent, we prefer in our setting to exclusively use uncovered stents for 

malignant GOO. When these late stent complications do occur and the stent must be retrieved 

or another salvage stent needs to be placed, technical success rates are high. Locally our salvage 

stent placement has a 100% technical success rate, which falls within the 92%-100% range 

reported in the literature.22,23 

 

Cost is always an essential factor in resource-constrained countries such as South Africa, as is 

the availability of hospital and ICU beds. Several studies calculating cost-effectiveness 

concluded that the cost of palliation with endoscopic stents was much less than with surgical 

gastro-jejunostomy (GJ) and allowed patients to go home sooner.6,24 However, there are 

advantages to surgical GJ, including lower re-obstruction rates and, therefore, less re-

interventions, with comparable clinical and technical success. An increased survival rate has 

been noted with GOO secondary to gastric cancer, but not pancreatic cancer, likely due to  the 

poor prognosis of pancreatic cancer presenting with GOO.5 Surgical GJ should be considered 

in patients with a better performance score and life expectancy, even if it means a longer 

hospital stay and cost.25 Many of our patients referred for stenting have advanced disease with 

a poor performance score, so the advantages of avoiding an anaesthetic, the morbidity of 

surgery, ICU admission, plus a quick return to oral intake and early discharge home are clear. 

Like most low to middle-income countries, the study site functions in a resource-constrained 

environment, with distinct financial benefits to early discharge post endoscopic stenting. 

 

In 2012 Binmoeller and Shah described a novel endoscopic ultrasound (EUS) technique to 

create a gastro-jejunal anastomosis.26 Since then, various methods have been developed to 

perform an EUS-guided gastroenterostomy (EUS-GE) using lumen apposing metal stents 

(LAMS).4 While the procedure is more technical to perform, more time consuming and requires 

skilled endoscopists, it has the advantage of avoiding open surgery with the associated 

morbidity and mortality risks. Compared to the more traditional placement of a SEMS, EUS-

GE has shown lower rates of stent failure due to tumour ingrowth, stent migration or other 
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obstruction, thus longer patency rates and less need for re-intervention.27 This is likely due to 

the stenting occurring away from the primary tumour site. In a systematic review and meta-

analysis by Iqbal et al. of 285 patients, EUS-GE had a pooled technical success of 92% (88%-

95%; 95%CI) and clinical success of 90% (85%-94%).28 Adverse events can include stent mis-

deployment, bleeding, pneumo- or haemoperitoneum, leakage, abdominal pain and peritonitis 

(0%-26%).29 Although the expertise and LAMS are available locally, this option is reserved 

for isolated situations where standard endoscopic placement of SEMS has failed and the patient 

is not fit for surgery. 

 

Limitations  

Most patients referred to the study site are often from outlying regions and district hospitals. 

The clear limitations of our study are that we are unable to comment on the degree of 

subsequent improvement of GOO symptoms or duration of clinical success, or on the length of 

survival post palliative stenting. We remain dependent on the primary clinicians to refer 

patients back to us for re-intervention, should they suspect any late stent-related complications 

amenable to correction. 

 

Conclusion 

Technical success rates of both primary and salvage endoscopic stent placement for malignant 

distal gastric and duodenal obstructions in this study site are high and compares well to 

international figures. We have a high burden of gastric carcinoma, with many patients having 

advanced irresectable disease or poor performance scores. Until screening and earlier detection 

rates improve locally, palliation of gastric cancer remains the most frequent approach for this 

pathology. Local palliative endoscopic stenting of distal gastric and duodenal obstructions 

remains a very useful and cost-effective non-surgical option for the relief of GOO symptoms 

in a LMIC setting with resource constraints and limitations.  
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Table 1. Patient demographics and clinical characteristics in 114 patients undergoing 
endoscopic stenting for irresectable gastric outlet obstruction. 
CVA: cerebral vascular accident; HIV: human immunodeficiency virus. 

 

RECORDED CHARACTERISTICS 
 

ALL PARTICIPANTS 

  

Demographics  

      Median age (IQR) in years 63.5 (53.25-70) 

 

 

      Male gender 

 

                  n (PERCENTAGE) 

70 (61.4 %) 

Co-morbidities  

      Arthritis 3 (2.6 %) 

      Cardiovascular disease 3 (2.6 %) 

      CVA/ Vascular dementia 3 (2.6 %) 

      Diabetes  14 (12.3 %) 

      HIV  7 (6.1 %) 

      Hypertension 34 (29.8 %) 

      Hypercholesterolaemia 3 (2.6 %) 

      Obstructive lung disease 7 (6.1 %) 

      Other 8 (7.0 %) 

      None 59 (51.8 %) 
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Table 2. Performance scores reported in 114 patients undergoing endoscopic stenting for 
malignant gastric outlet obstruction 
 
 
 
 

Table 3. Substance use reported in 114 patients undergoing endoscopic stenting for irresectable 
gastric outlet obstruction. 
  
 
 
 
 
 
 
 
 
 

 

PERFORMANCE SCORES 
 

ALL PARTICIPANTS  

n (PERCENTAGE) 

  

      PS0 11 (9.6%) 

      PS1 16 (14%) 

      PS2 26 (22.8%) 

      PS3 

      PS4 

41 (36%) 

14 (12.3%) 

      Not reported 6 (5.3%) 

 

SUBSTANCE USE 
 

ALL PARTICIPANTS  

n (PERCENTAGE) 

  

      Ethanol 7 (6.1 %) 

      Non-steroidal anti-inflammatories 4 (3.5 %) 

      Smoker/recent ex-smoker 51 (44.7 %) 

      No substances 52 (45.6 %) 

      Not reported 9 (7.9 %) 
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Table 4. Total number of stents inserted per patient in patients presenting with irresectable 
gastric outlet obstruction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

NUMBER OF STENTS PER PATIENT 

 

n (PERCENTAGE) 
  

1 Stent  96 (85.7%) 

2 Stents  15 (13.4%) 

4 Stents 1 (0.9%) 

 

TOTAL = 130 
 

112 
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Table 5. Underlying pathology in 114 patients undergoing endoscopic stenting for irresectable 
gastric outlet obstruction. 
HCC: hepatocellular carcinoma. 

 
 
 
 
 
 

 

PATHOLOGY 
 

n (PERCENTAGE) 

  

Gastric Malignancy 85 (74.6%) 

   Adenocarcinoma 80 (70.2 %) 

  “At least high-grade dysplasia” 2 (1.8 %) 

   Adeno-squamous carcinoma 1 (0.9 %) 

   Lymphoma 1 (0.9 %) 

   Neuroendocrine tumour 1 (0.9 %) 

Pancreatic malignancy 17 (14.9%) 

Duodenal malignancy 3 (2.6%) 

   Lymphoma 2 (1.8 %) 

   Neuroendocrine tumour 1 (0.9 %) 

Periampullary malignancy 2 (1.8%) 

Other 7 (6.1%) 

   Liver malignancy (HCC, Lymphoma) 2 (1.8 %) 

   Gallbladder malignancy 1 (0.9 %) 

   Testicular seminoma (metastatic) 1 (0.9 %) 

   Retroperitoneal teratoma 1 (0.9 %) 

   Colonic adenocarcinoma (metastatic) 1 (0.9 %) 

   Endometrial adenocarcinoma (metastatic) 1 (0.9 %) 
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Table 6. Complications related to stenting of irresectable gastric outlet obstruction. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMPLICATION 

 

n (PERCENTAGE) 
  

STENT INSERTION-RELATED COMPLICATIONS 4 (3.1%) 

   Sedation-related 2 (1.5%) 

   Incorrect stent position 1 (0.8%) 

   Oesophageal perforation and procedural death 1 (0.8%) 

  

LATER STENT-RELATED COMPLICATIONS 15 (11.5%) 

   Stent occlusion by tumour 13 (10.0%) 

   Stent fracture 1 (0.8%) 

   Failure of stent opening adequately 1 (0.8%) 
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